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ADAPTIVE AUDITORY AND 
PHONOLOGICAL APPARATUS AND METHOD 

f 

A portion of the disclosure of this patent document contains material 
which is subject to copyright protection. The Copyright owner has no 
objection to the facsimile reproduction by anyone of the patent document or 
the patent disclosure, as it appears in the Patent and Trademark Office patent 
file or records, but otherwise reserves all copyright rights whatsoever. 

Microfiche Appendix A filed with this patent application, contains 5 
microfiche pages and 409 frames (including cover sheets and targets). 

BACKGROUND OF THE INVENTION 

The present invention relates to an auditory and phonological 
development apparatus and method, and more particularly to an interactive 
apparatus and method which provides systematic auditory and phonological 
training in the form of a series of interactive games. 

Strong auditory and phonological skills are necessary for learning how 
to speak, read, and spell. Unfortunately, many children will not develop 
adequate listening skills and sufficient awareness of sounds of language 
without systematic auditory and phonological training. A number of known 
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training techniques are available for the development and enhancement of 
auditory and phonological processing skills. These known techniques are 
based on a significant number of scientific studies and decades of clinical 
experience which have been reported in the pertinent professional literature. 
This literature teaches that children benefit from systematic sensory training 
and systematic instruction in auditory processing and metaphonological skills. 

Although such techniques are known, implementation of these 
techniques has traditionally been available only through the use of 
professionals. Therefore, a need exists for a system which children (or even 
adults in appropriate circumstances) can use to help train themselves in 



auditory and phonological skills at their own pace, without the direct use of a 
professional with the benefit of the precise and systematic control of learning 
parameters afforded by the use of computer technology. 

One system which is currently being marketed provides auditory 
training programs on a computer over the internet. This system, however, 
does not provide phonological training or the range of auditory training as 
defined below. 

Auditory skills, as defined by those skilled in the art and as used 
defined herein, are the skills required for central auditory processes. Central 
auditory processes are the auditory system mechanisms and processes 
which are responsible for several behavioral phenomena including sound 
localization and lateralization, auditory discrimination, auditory pattern 
recognition, temporal aspects of audition, including temporal resolution, 
masking, integration, and ordering. Central auditory processes are also the 

mechanisms and processes which are responsible for auditory performance 
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decrements with competing acoustic signals and auditory performance 
decrements with degraded acoustic signals. See, Central Auditory 
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Processing Current Status of Research and Implications for Clinical Practice, 
Task Force on Central Auditory Processing Consensus Development, 
American Speech-Language-Hearing Association, American Journal of 
Audiology, Vol. 5, pp. 41-54, 1996. 

Phonological (or metaphonological) skills, as defined in the art and as 
defined herein, are those skills necessary for the conscious ability to detect 
and manipulate individual speech sounds (i.e., phonemes and syllables), e.g. 
move, combine, separate and delete speech sounds and syllables. A 
phoneme is the smallest unit of speech that serves to establish differences in 
word meaning within a language or dialect. A phoneme may vary in its 
acoustic properties to the extent that the differences in acoustic properties do 
not alter the meaning of the utterance. For example, [tap vs. t h ap]. These 



phonological skills are those skills necessary for the awareness of speech 
sounds in spoken words, in contrast to written words. 

Auditory skills include auditory attention, auditory figure-ground 
discrimination, auditory discrimination and auditory (sequential) memory. 
Auditory attention as defined herein is the ability to maintain purposeful focus 
to sound over extended periods of time. Auditory figure-ground discrimination 
as defined herein is the ability to focus on sound in the presence of 
competing background noise. Auditory discrimination as defined herein is the 
ability to tell whether two sounds are the same or different. This auditory 
discrimination includes consonant as well as vowel discrimination. Auditory 
(sequential) memory as defined herein is the ability to remember sounds and 
words (in sequential order). Auditory segmentation as defined herein is the 
ability to detect and count the number of sounds. 

Phonological skills, on the other hand, include phoneme and syllable 
synthesis, phoneme and syllable segmentation, phoneme identification, and 
phonological awareness. Sound-symbol correspondence as defined herein is 
the ability to associate a sound with an alphabetic letter. Rhyming awareness 
as defined herein is the ability to recognize sound patterns. Phoneme and 
syllable synthesis as defined herein is the ability to blend sounds into 
syllables and syllables into words. Phonemic segmentation is defined herein 
as the ability to detect and count the number of sounds and syllables in a 
word. Phonemic identification as defined herein is the ability to recognize a 
phonemic sound and store an adequate representation of the sound in long- 
term memory. Phonological awareness as defined herein is the ability to 
identify sounds and sound sequences within a word. 

Therefore, it is desirable to have an adaptive training arrangement 
which would allow a child (or other user) to work independently to develop 
auditory skills and phonological skills. It is also desirable to have an adaptive 
learning tool which would help the child progress on a step-by-step manner to 
more challenging levels at his or her own rate of learning with systematic and 



precise control of learning parameters. In addition to providing a system 
which can help train children in auditory and phonological skills, it would be 
desirable to have a system which would entice the children to want to use the 
system. 

Therefore, in view of the above, it is an object of the present invention 
to provide a system which a child or other user may utilize to help train him or 
her in auditory and phonological skills without the use of a professional in an 
.interactive and fun manner. 

SUMMARY OF THE INVENTION 
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To achieve the foregoing, the present invention provides a series of 
interactive multi-media games which may be used in conjunction with a 
microprocessor to provide sophisticated computer-training techniques. These 
computer training techniques include adaptive training to develop the auditory 
and phonemic awareness skills that are critical for speech and language 
development and academic success. 

The present invention is a system comprised of a microprocessor, a 
display, such as a computer monitor, and an input device, such as a mouse, 
which is programmed with logic which provides both auditory and 
phonological skill interactive games. A game program or logic is run on the 
microprocessor and displayed on the display. The game logic is comprised of 
multi-level interactive games which test and train the user in both auditory 
skills and phonological skills. The input device is used to select the desired 
game from the program and to select the correct answers in response to 
queries from the program. The system includes a speaker system which 
provides the audible part of the games. 

In a preferred embodiment, the system also includes logic for creating 
and displaying a user data record for each player showing the primary skill 
targeted during play of each game and learning objectives for each game. 
The user data record includes information such as the date, the specific 



parameters of the levels at which the user played and a cumulative score for 
each level played. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic representation of a system using the present 
invention. 

Figure 2 is a flow chart showing a general representation of the logic 
for advancing through the games of the preferred embodiment of the present 
invention. 

Figure 3 is a flow chart of the game logic for one of the games used in 
a preferred embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED 
EMBODIMENT 

Referring now specifically to Figure 1 , a schematic illustration of the 
invention is illustrated. The invention comprises a microprocessor 10 which is 
connected in a manner known in the art to a display 16. A printer 22 may 
also be connected to the microprocessor to serve as an optional display of 
the results as described in more detail below. The microprocessor 10 is 
connected to an input device such as a keyboard 1 8. Preferably, the 
invention may also comprise an input device in the form of a pointing device 
22. The pointing input device 22 may be, for example, a mouse, track ball, 
touch pad, etc. A speaker, or speaker system, 24 is connected to provide the 
audible part of the invention. The microprocessor 10, display 16, keyboard 
18, pointer device 20, speaker 24, and printer 22, may be for example, a 
personal computer with all of these features. The microprocessor 10 runs an 
auditory game program or logic 12 and a phonological game program or logic 
14 as described in more detail below. 

An acoustic enhancement program or logic 26 is also preferably run on 
the microprocessor 10 as described in more detail below. 



In the presently preferred embodiment, the auditory logic 12, 
phonological game logic 14, and acoustic enhancement logic 26 are loaded 
to be run on the microprocessor 10 of a personal computer by providing these 
programs on a compact disk or other suitable disks. The present invention 
may also be implemented using systems such as the internet, network 
systems or other wired or wireless systems. 

It will be recognized by those skilled in the art that obviously the 
invention may also be implemented on a dedicated-type computer where the 
auditory game logic 12, phonological game logic 14 and the acoustic 
enhancement logic 26 are loaded to run on the microprocessor 10 by means 
including ROMs or other permanent or semi-permanent type memory devices 
or any other suitable system. It will also be recognized by those skilled in the 
art that the invention may be implemented by means of dedicated circuitry. 

With the invention, the auditory game logic 12 and/or phonological 
game logic 14 provide a series of games to be played by the user. The 
games each provide an audible sound, as described in more detail below, 
through the speaker 24 which will test the user's auditory and/or phonological 
skills. The player is provided with a game-type environment (such as cartoon 
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characters) which are perceived to provide the audible sounds to the speaker 
24. 

The display screen 16 is used to display the visible part of the game 
and to provide a means for the player to answer or respond to the auditory 
and/or phonological testing of the game logic 12 and/or phonological game 
logic 14. The player uses the keyboard 18 and/or the pointer device 20 to 
respond to the test using a cursor on the display screen 16. 

The player is prompted to provide some answer or response to the 
games being played and must preferably do so within a specified period of 
time. If the player responds correctly to a predetermined number of 
consecutive trials or tests, the player advances to a next level in the game. In 
some games, if the player provides a predetermined number of consecutive 
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incorrect responses, the player is moved back to a previous level. A flow 
chart showing a general representation of the logic for each of the games and 
for advancing through the games of the present invention is shown in Figure 
2. A listing of all of the program for the presently preferred embodiments of 
the system of the present invention is attached as microfiche appendix A. 

The system may also include a speech recognition system. 

In a preferred embodiment of the present invention the game program 
or logic also provides a main menu which appearance on the display 16. In 
the preferred embodiment, the main menu program prompts the user to enter 
the user's name using the keyboard 18. This is particularly important since as 
discussed below, the system preferably tracks each user's progress 
individually. The main menu also provides a list for the user to select one of 
the series of games in the program, preferably using a game icon for each 
game. As discussed in more detail below, the main menu also includes the 
option of accessing a progress report or chart. The progress report chart may 
be printed on printer 22. In a particularly preferred embodiment, a special 
reporting feature is also provided on the main menu. 

In the preferred embodiment, the player is provided with the option of 
exiting a game or pausing or suspending the play of a game before the game 
has ended. This feature may be toggled off. 

All of the games also provide the user or player with the option to 
replay a sound or word that is presented to the user. This option resets a 
response timer, which is described in more detail below. This feature may be 
toggled off. 

In a preferred embodiment, immediately after a sound or word is 
presented through speaker 24, a visible notification is provided on the screen 
16 to let the user know the sound or word has been presented. This may be 
for example, in the form of a particular icon (e.g. a speaker icon) which would 
appear on the display screen 16. 
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In a preferred embodiment, the system prevents the cursor from 
appearing on the screen 16 during the time that a game is providing an 
auditory presentation. This prevents the user from attempting to respond 
before the auditory presentation is complete. 

In a preferred embodiment of most of the games, a predetermined time 
period is selected for the user to respond to an auditory presentation, for 
example a five or ten second time period. If this interval elapses before the 
player has completed a response, that play of the round will be treated as an 
incorrect response. It will be apparent to those skilled in the art that some 
games may provide a shorter time period than others. 

In the presently preferred embodiment, the games in the auditory 
game logic 10 and phonological game logic 14 are comprised of rounds with 
each round including ten auditory presentations and responses. Each 
response is displayed in a score box on the game screen with an indicator as 
to whether or not the response was correct. In each of the games, a 
predetermined criteria is required to advance to the next level. This criteria 
comprises a predetermined number of correct responses. In addition, in the 
preferred embodiment for at least some of the games if a predetermined 
number of incorrect responses are given consecutively within the same round 
of play, the user will be moved back to the previous level. Additionally, in the 
preferred embodiment for some of the games, a player may not advance 
levels until the start of the next round of play even though the criterion for 
advancement has been met. 

In a preferred embodiment, a progress chart is provided which tracks 
the user's progress for each game. The progress chart is also automatically 
updated and stored in a memory, such as the computer's memory, after each 
round of play. The progress chart may be, for example, a number of circles 
which are filled in as the user advances with each game and an indication, 
such as an icon, of each game below the circles, Preferably, there will be 
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some indication such as highlighting, indicating the highest level achieved by 
each player for each particular game. 

In a presently preferred embodiment, the game logic 12 and 14 
includes nine different games, each which tests the auditory and/or 
phonological skills of the user. 

In a first game, nine picture boxes appear on the screen. A cartoon 
character, such as a clown holding a number of balloons, presents a sound 
effect through the speaker 24. The sounds comprise environmental sounds, 
words, numbers, and speech sounds. The object of the game is to teach the 
player to recall a series of the environmental sounds, words, numbers and 
speech sounds. A series of pictures are presented on the display 16. One of 
the pictures corresponds to the sound presented by the clown. 

The game provides a visual indication that the response time has 
started (the response timer has been set) by the clown letting a balloon free 
from his hands. The player must respond before the balloon pops. To 
respond, the player positions the cursor (using the keyboard 1 8 or mouse- 
type device 20) over the picture that corresponds with the sound effect and 
clicks on the picture before a balloon which is let go by the clown's pops. 
After three consecutive correct responses, the game automatically advances 
20 by increasing the number of sound effects. When two sound effects are 

presented, the user must click on both corresponding pictures in the order 
that the sounds were presented. If two incorrect consecutive responses are 
given within the same round of play, the player is moved back to the previous 
level. If the player continues to advance levels by providing three consecutive 
25 correct responses, the game advances in difficulty by increasing the number 

of sounds, concealing the pictures until after the sounds have been 
presented, and varying the types of sounds. Also at least one and preferably 
three different levels of background noise is added. 

This particular game tests and improves auditory (sequential) memory, 
30 figure-ground discrimination, identification, discrimination and attention. 

9 
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In a second game used in the preferred embodiment, a cartoon train is 
used to teach recognition of long vowels, short vowels, and consonant 
sounds. In this game, the player tries to load up each of the cars in the train 
with coal by identifying sounds and the position of sounds within words. 

In a first part of the game the player is tested and trained to see if he or 
she heard a particular sound. The train introduces a target sound. A box 
appears on the display screen 16 displaying the letter that represents the 
target sound. A second box appears on the screen 16 and displays the letter 
with a strike through it (indicating that it is not the target sound). If the sound 
corresponds to the letter displayed, the player places the cursor over the box 
containing the letter and clicks on the box before the train rolls away. The 
rolling away of the train indicates that the response timer has started. If the 
sound is not the target sound, the player must click on the box with the 
striked-out letter. The game starts out showing ten empty boxes. If the 
player responds correctly to a trial, one of the boxes is filled with a picture of 
the engine of the train. This provides immediate graphic feedback to the 
player. If the player responds incorrectly, the box is filled with railroad tracks. 
The other games have similar immediate feedback features. 

In this game, if the player has four consecutive correct responses 
during the same round, the game increases the level of difficulty by 
presenting a word through speaker 24. The presented word may or may not 
contain the target sound. If the target sound is in the word, the player must 
click on the box containing the letter. If the target sound is not in the word, 
the player must click on the box with the striked-out letter. Again, after two 
consecutive incorrect responses, the level of play is automatically decreased 
and the target sound is presented again in isolation (not in a word). As the 
player advances levels, and becomes proficient at identifying the target sound 
in a word, the game continues to increase the difficulty by introducing more 
challenging sounds. In this embodiment, this game contains a second part or 
activity. In the second part, the player must indicate if the letter sound is 
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heard at the beginning, middle, or end of the word by clicking on the engine, 
car, or caboose, respectively. In this embodiment, the game continues at the 
same level until at least nine correct responses are given by the player. The 
game then progresses to more challenging sounds. In this second task or 
activity, the game will not drop back to a previous level but instead will remain 
at the same level until the criterion for advancement is met. 

This game tests and provides training for auditory attention, auditory 
discrimination, auditory memory, phoneme identification, sound-symbol 
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correspondence, and phonological awareness. 

A third game used in the presently preferred embodiment increases 
auditory segmentation skills, attention and memory skills and phonological 
awareness skills by having the player count the number of beats and speech 
sounds in a series and the number of sounds and syllables in a word. 

In a first task or activity of this game a cartoon drummer presents a 
series of 1-4 drum beats. The player must wait until the drummer has 
completed its play and the speaker icon appears on the screen 16. The 
player must then position the cursor on the screen 16 and click once for each 
drum beat heard before a sound begins to play. After at least 8 out of 10 
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correct responses are made, the game automatically increases the level of 
difficulty by increasing the amount of time between each drum beat and by 
eliminating auditory feedback during the player's response. After the player 
becomes proficient at counting drum beats, the game advances the level of 
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difficulty by presenting speech sounds. The player must click for each 
speech sound heard. The game continues to advance by increasing the 
amount of time between each speech sound and by eliminating auditory 
feedback. 

After the player has mastered the first task of the game, the game then 
automatically advances to a second activity or task by asking the player to 
count each syllable or speech sound in a word with and without auditory 
feedback. The player must click the mouse once for each symbol or sound 
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heard in the word. In this game, the level will not drop back but instead will 
remain at the same level until the criterion for advancement is met. 

This game tests and improves auditory attention, auditory (sequential) 
memory, auditory, phoneme and syllable segmentation, and phonological 
5 awareness. 

In another game in the preferred embodiment, the player learns to 
blend words into compound words and blend syllables and sounds into 
words, thereby increasing auditory synthesis skills, attention and memory 
skills and phonological awareness skills. In this game, three pictures appear 
10 on the screen 16. A cartoon character presents two words that make a 

compound word, The player must position the cursor and click on the picture 
that corresponds with the compound word spoken by the cartoon character 
before the cartoon character walks off the screen. 

After three consecutive correct responses, the game automatically 
15 advances a level by increasing the time between words and by introducing 

more similar response choices. 

When the player becomes proficient in blending words into compound 
words, the game automatically advances to the next level and presents 
syllables and sounds to blend into words. The player must position the cursor 
20 and click on the picture that corresponds with the word that is composed of 
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the syllables or sounds presented. The game continues to increase in 
difficulty by using longer presentation intervals, increasing the number of 
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syllables or sounds presented, and varying the similarity of the response 
choices. After two consecutive incorrect responses, the level of play is 
25 automatically decreased. 

: This game tests and improves auditory attention, auditory (sequential) 
memory, phoneme and syllable synthesis, and phonological awareness. 

Another of the games used in the presently preferred embodiment 
helps the player to learn to hear the differences between vowels and vowel- 
30 consonant combinations. This game increases auditory discrimination, 
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attention, and memory skills. The game also has two separate activities or 
tasks. 

In the first task of this game a cartoon character collects objects 
provided by other cartoon characters. For example, the objects may be eggs 
which are laid by hens. In the preferred embodiment, two hens of one color 
(for example white hens) are displayed in a nest on one side of the screen 
and two hens of a different color (for example a white and a brown hen) are 
displayed in a nest in a different portion of the screen 16. The cartoon 
character presents two vowel sounds to the player. If the two sounds are the 
same, the player must click on the nest with the two hens of the same color 
before an egg falls from the nest to the ground. If the two sounds are 
different, the player must click on the nest with the hens of different colors. 
The game continues at this level until the player responds correctly on all 
same vowel pairs and at least five of six different vowels pairs. The game 
then automatically advances the level of difficulty by increasing the similarity 
of the vowel sounds. 

In a second activity, the player must determine whether the consonant- 
vowel symbols presented are the same or different. In this activity the 
cartoon character presents two consonant-vowel syllables that have been 
acoustically enhanced. Commercially available software such as KLSYN 
(available from Sensimetrics Corp. , Cambridge, Massachusetts) may be used 
to provide computer modified speech patterns to provide the acoustic 
enhancement. This computer modified speech is used to make the important 
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parts of speech more easily heard by the user. The acoustic enhancement is 
gradually removed as the player's skills improve. Preferably, the system may 
also be provided with headphones (not shown) so the player can listen to the 
enhanced sounds at optimum conditions, 

In this game, if the consonant-vowel symbols are the same, the player 
must click on the nest with the two hens of the same color. If the sounds are 
different the player must click on the nest with the different color hens. 
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After four consecutive correct responses, the game automatically 
advances the level of difficulty by increasing the similarity of the consonant- 
vowel symbols and by reducing the acoustic enhancement of the sounds. 

When the player becomes proficient at discriminating one pair of 
consonant-vowel symbols, the game automatically advances to more 
challenging pairs of consonant-vowel symbols. The game automatically 
decreases to the previous level after two consecutive incorrect responses. 

This game tests and improves auditory attention, auditory 
discrimination, and auditory memory. 

In another game of the present invention, the player is tested and 
trained in rhyming skills, using both rhyming and non-rhyming activities. This 
game tests and improves rhyming skills, auditory figure-ground discrimination, 
and attention and memory skills. This game also includes two tasks or 
activities. 

In the first task, in this game, the player must first determine which 
words presented do not rhyme. A series of cartoon characters, for example 
three frogs, appear on the display screen 16 and each speaks a different 
word. One of the words does not rhyme with the other two. The player must 
click on the frog whose word does not rhyme with the others before the frog 
jumps into the water. After three consecutive correct responses, the game 
automatically advances the level by increasing the number of frogs and by 
introducing three levels of background noise (for example swamp noise). 
After two consecutive incorrect responses, the level of play is automatically 
decreased. 

In a second task or activity, the player must determine which word 

rhymes. This activity is initiated after the player has successfully identified 
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non-rhyming words at five levels of difficulty. In the second activity or task the 

cartoon character (frog) speaks a word. Two other frogs each speak different 

words. One word rhymes with the word spoken by the first frog. The player 

must click on the frog whose word rhymes with the one spoken by the first 
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frog. After three consecutive correct responses, the game automatically 
advances in difficulty, and will decrease a level after two consecutive incorrect 
responses. 

This game tests and improves auditory attention, auditory figure- 
ground discrimination, auditory (sequential) memory, and rhyming and 
phonological awareness skills. A flow chart of the logic for this game is 
provided in Figure 3. Flow charts for the other games described below are 
not provided but may be readily derived by those skilled in the art from the 
description provided herein and the attached appendix. 

In the particularly preferred embodiment, the program also includes a 
feature which allows the player's data records to be viewed on the display 16 
and printed if desired on the printer 22. The option to select this feature is 
provided in the main menu of the program. Once selected, the user must 
select the particular child's name to be reviewed (since the game can be 
played by many players whose records are stored in the computer's memory). 
The computer has stored in memory the particular games played by each 
individual child and the child's progress through each of those games. The 
records displayed on the screen 16 will show the primary skills targeted 
during play of each of the games and the learning objectives that are written 
in standard IEP format for each of the games. The data record for each 
player includes the date on which the child played a selected game, the 
specific parameters of the levels at which the child played, and a cumulative 
score for each level played. The data will include the final number of 
responses during which the player met the performance criterion and 
subsequently advanced to the next level. A separate cumulative score is 
calculated by the microprocessor 12 for each date of play. 

The relative amount of difficulty a player experiences at any given level 
of training is reflected in the player's cumulative score for that level of training. 
For example, the performance criterion for advancement to the next level of 
play in one of the games is four consecutive correct responses. If the player 
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is immediately successful and responds correctly on the first four responses 
(4/4 correct) the cumulative score for that level of play will be 100%. 

However, if the player makes two incorrect responses before making four 
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consecutive correct responses (4/6 correct), the cumulative score for that 
level of play will be 67%. 

This data reporting feature allows the continual monitoring of the 
player's responses which are readily reviewable on the screen 16 and may be 
printed if desired. A variety of options may be provided, such as printing by 
date, by range of dates or all dates. 

Preferably, the program may have password protection that can be 
toggled on and off. 

The program may also preferably be programmed such that the skills 
for each child are customizable. That is, the games may be repeated or 
certain games are not played (i.e., the games can be turned on or off). The 
individual games may also be tailored such that the level is selected, the 
order of play may be changed, a play may be skipped, etc. 

Therefore, the present invention provides an interactive and rewarding 
multi-media format which a child may use to exercise the skills that make him 
or her a better listener and more aware of the sounds of language. With the 
multi-level game format and systematic control of important learning 
variables, the player receives extensive practice which is needed to develop, 

* 

build and strengthen these important skills. 

The computer modified feature is used to make important parts of the 
speech more easily heard. The acoustic enhancement is gradually removed 
as the player's skills improve. With the present invention, the player's 
performance is continuously monitored and the game automatically adjusts to 
the player ! s skill level. With this adaptive learning program, the player 
progresses step-by-step to more challenging levels at his or her own rate of 
learning. 
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Since the preferred embodiment of the present invention provides a 
game format with cartoon graphics, and may include other enticing features 
such as lively music, the learning is made fun to the user. Further, play-by- 
play scoring is provided in the preferred embodiment. This gives the player 
immediate feedback and motivates the player to excel. The auditory game 
logic and phonological game logic of the present invention provide critical 
learning tools for any child. The invention may also be used as a learning tool 
for any user, whether child or adult, which may be identified with special 
learning heeds including speech/language, cognitive, attention, or processing 
deficits; dyslexia and language-based learning disabilities; hearing 
impairment; children with a history of chronic ear infections; and children 
learning English as a second language. The presently preferred embodiment 
of the invention is in the English language. Those skilled in the art will 
recognize that the present invention may be used in languages other than 
English. 

The multi-levels of difficulty for each game deliver extensive practice 
and comprehensive training of a variety of auditory and phonological 
processing skills, including auditory attention, auditory discrimination, auditory 
figure-ground discrimination, auditory memory, phonemic synthesis, sound 
segmentation, auditory and phonemic identification, sound-symbol 
correspondence, rhyming awareness, and phonological awareness. 

It will be recognized by those skilled in the art that many other system 
arrangements and games may be devised for testing and improving auditory 
and phonologically skills. The description given above of the preferred 
embodiments of the present invention has been presented for purposes of 
illustration and description. The described embodiments are not intended to 
be exhaustive or to limit the invention to the precise forms disclosed. 
Obviously modifications and variations are possible in light of the above 
teachings. The embodiments which were described were chosen in order to 
best explain the principles of the invention and its practical applications. It is 
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intended that the scope of the invention be defined by the following claims, 
including all equivalents. 
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